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The fate of gallstones spilled during laparoscopic cholecystostomy has been thought to be relatively
benign. Recent experience and a review of the recent literature shows that this is not always the case. We
report three cases of complications of retained stones and analyse the literature with regard to types of
complications, time to presentation, and recommendations for managing spilled gallstones. Retained
gallstones have been shown to cause adhesions in the rat and inflammatory reactions in dogs with no
evidence ofabsorption. The average time to presentation ofcomplications arising from retained gallstones
is 27.3 weeks. Complications include: Intraabdominal abscess formation with or without abdominal wall
sinus tract formation, persisting abdominal wall sinus tracts from port site abscess, subhepatic
inflammatory masses, cholelithoptysis, microabscesses and granuloma formation, liver abscess and
"dumbell" shaped abscess with one side ofthe "dumbell" forming a subcutaneous abscess.We recommend
the judicious use of retrieval devices during the extraction phase of the laparoscopic cholecystectomy,
diligent removal of any spilled stones and awareness of delayed postoperative pain and tenderness as a
harbinger of symptomatic retained gallstones. Documentation of intraoperative gallstone spillage, vol-
ume, type of gallstones, and effort to retrieve is recommended.
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INTRODUCTION
Laparoscopic cholecystectomy is now a routine
therapy in the management of symptomatic choleli-
thiasis. As increasing numbers of laparoscopic cho-
lecystectomies are performed, complications specific
to this operation are becoming evident. We report
three sequelae of spilled gallstones and review the
recent literature.
CASE 1
An 82 year old woman with symptomatic choleli-
thiasis underwent laparoscopic cholecystectomy in
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April 1994. An operative cholangiogram was perfor-
med which showed a large stone at the distal end of
the common bile duct. This was removed laparoscopi-
cally. The upper and lower ends of the bile duct
was explored with a choledochoscope and reported
to be free of stones though it was noted that visualisa-
tion was difficult. A T-tube was positioned within the
CBD.
The patient presented 8 months later with a 6 x 4 cm
firm mass, superficial to the right hipjoint deeply fixed
to the underlying tissues anorexia and a 12 kg weight
loss.ACT scan showed a mass with a cystic centre and
thickened periphery. Ultrasound revealed echogenic
shadows of uncertain aetiology.
The mass was excised and an abscess cavity contain-
ing two large faceted gallstones and several small
fragments of stones was found. No connection to the
peritoneal cavity was present. The abscess extended
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over the right hip joint. The cavity was drained and
uneventful recovery followed. Culture of the pus grew
mixed faecal flora. Her subsequent health has been
good and weight gain recorded.
CASE 2
A 77 year old woman underwent laparoscopic
cholecystectomy in July 1994 with extraction of the
gallbladder via the epigastric port. A retrieval device
was not used. She presented over the ensuing 2 months
with increasing pain and a tender mass in the left
hypochondrium. A CT scan revealed a 3 x 2cm dense
ovoid calcified mass in the left hypochondrium. A
laparoscopy was performed with drainage ofan intra-
peritoneal abscess and removal of a pigmented calcu-
lus. She made an uneventful recovery.
Case 5-Intraabdominal abscess formation4. E. Coli
cultured. (20 weeks)
Case 6-Microabscess and granuloma formation 19.
Klebsiellla pneumonia cultured. (20 weeks)
Case 7-Peritoneal-Cutaneous sinus tract forma-
tion25. E. Coli cultured. (32 weeks)
Case 8-Peritoneal-Cutaneous sinus tract formation24.
(60 weeks)
Case 9-"Gallstone hip". Mixed faecal flora cultured.
(32 weeks)
Case 10-Peritoneal abscess formation. E. Coli
cultured. (8 weeks)
Case 11-Peritoneal-Cutaneous sinus tract formation.
(11 weeks)
Average time to presentation 27..3 weeks.
DISCUSSION
CASE 3
An 80 year oldwoman with symptomatic cholelithiasis,
underwent laparoscopic cholecystectomy in May 1994.
She developed vague abdominal discomfort over the
following 5 months and presented in October 1994
with a persistently discharging sinus. Exploration ofthe
sinus revealed a pigmented gallstone in the right
suprahepatic space. The sinus was laid open and heal-
ing by secondary intention was successful.
METHOD AND RESULTS
A search of the current literature was undertaken
utilising the "Medline" facility. Keywords used in-
cluded: Retained, Spilled, Gallstones, Complications,
laparoscopic cholecystectomy and abscess. All reports
pertaining to complications of retained gall-
stones were included. The types of complications en-
countered and "time to presentation" were analysed
and are presented below.
Case 1-Delayed "dumbell" shaped abscess with one
component intraabdominal and the other subcutane-
ous. Both components contained gallstones 16. E. Coli
cultured. (28 weeks)
Case 2-Persisting discharging abdominal wall sinus.
Gallstones in abdominal wall1. (24 weeks)
Case 3-Liver abscess containing stones. (36 weeks)
Case 4-Subhepatic inflammatory mass2. Cultures
negative for growth. (8 weeks)
Stone spillage generally occurs during gallbladder
manipulation causing perforation, or during the ex-
traction phase of the operation. Stones may be re-
tained in the peritoneal cavity or in the abdominal
wall, as a potential source ofinfection. Spilled pigment
stones, spillage from an acutely inflamed gallbladder
or large volume gallstone spillage are suggested to be
of particular concern3. Calcium Bilirubinate and pig-
ment stones have been shown to contain bacteria28’23.
What is the fate of the retained gallstone? This
question has led to several experimental studies in an
attempt to find the answer. Mixed sterile gallstones
were collected and placed into the peritoneal cavity of
10 mongrel dogs. The stones were placed at the right
subphrenic space, subhepatic area and in an omental
"pocket". This experiment showed that there is no
strong evidence of stone absorption, and calculi lost
near the subphrenic space can erode the liver’s convex
surface, and there is then the potential for vessels
of bile ducts to be injured15. Increased adhesions
and abscess formation has been shown in the rat
model26’21’27. Gallstones transplanted into the perito-
neal cavity of rabbits revealed localised fibrosis with
foci of fat necrosis. As part of the same study, 11
patients with retained gallstones were followed with
one case of omphalitis reported29.
Soper et a{ reported a series of 250 laparoscopic
cholecystectomies in which gallstone spillage due to
gallbladder perforation occured in 32% of cases7.
There were no intraabdominal infection, and no
difference in wound infections between those patients
with or without gallbladder perforations.GALLSTONE HIP 167
With improved technique and instruments, perfora-
tions of the gallbladder are becoming less frequent-.
Retrieval devices such as the Pleatman SacTM
(Cabot Medical, Langhorne, PA), Endopouch
TM
(Ethicon Inc. Cincinatti, OH), and LapsacTM (Cook
Surgical, Bloomington, IN) were introduced to facili-
tate the extraction phase of the procedure. When a
gallbladder is markedly inflamed and distended, inser-
tion of such devices may minimise the difficulty in
removal of the organ and prevent gallstones being
lost in the abdominal wall during the extraction phase.
Case is an unusual case and is discussed sepa-
rately. Gallstone spillage was thought to have oc-
curred during the laparoscopic procedure, resulting
in stones remaining in the right paracolic
gutter postoperatively. This occurred during
laparoscopic exploration and removal of common
duct stones, where the extracted stones are placed on
the omentum while further exploration is undertaken.
A chronic abscess subsequently developed which mi-
grated to the subcutaneous tissue, along the pressure
gradient through the path of least resistance, the lum-
bar triangle. It is interesting to note that her postop-
erative symptoms did not include fever and she did not
undergo prolonged antibiotic therapy. The use of a
retrieval device to place extracted stones in, may have
avoided this.
The rate of gallstone spillage has proved difficult to
establish as it is not well documented. A spillage rate
between 13% and 40%2’4’17 has been reported and au-
thors note thatfine sediment and gallstones that disap-
pear into the posterior regions ofthe abdominal cavity
are not always retrievable. A review of several large
studies has failed to find rates of gallstone spillage5-9.
Complications related to gallstone spillage are ap-
pearing in the literature and include; Peritoneal-
Cutaneous Sinus tracts1’16’2’24’25, Intraabdominal
abscess 14, Subhepatic inflammaotry mass 12, Persistent
discharging trocar sites3, Liver abscess 11, Micro ab-
scesses and granuloma formation19, Retroperi toneal
abscess formation and Cholelithoptysis 18. Formation
of an isolated subcutaneous abscess following
laparoscopic cholecystectomy and stone migration
has not yet been described.
CONCLUSION
Spilled gallstones during laparoscopic cholecys-
tectomy were initially thought to run a benign course
with several studies supporting this view 17,29,30. Recent
reports highlight other possible outcomes of spilled
stones. There is a paucity of data on the rate of spill-
age, as this event is rarely documented. An objective
analysis of the rates of complications due to gallstone
spillage is currently impossible.
We recommend the use ofgood quality instruments
during manipulation of the gallbladder to minimise
the risk of perforation and the use of retrieval devices
to facilitate safe extraction of the gallbladder. Docu-
mentation of gallstone spillage is advised. Awareness
of the delayed presentation (average 27 weeks) of
complicated retained stones will assist in the early
diagnosis of such events. All spilled gallstones should
be removed. Appropriate evidence on the zeal with
which one must pursue gallstone spillage is lacking. A
prospective study on the type, rate, effort to retrieve,
volume and outcomes of spilled gallstones in
underway to fill this gap.
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